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Abstract: 

The Materials and Processing Laboratory at NASA Marshall Space Flight Center 
is developing Powder Metallurgy (PM) processing techniques for high 
temperature cermet and carbide material consolidation. These new group of 
materials would be utilized in the nuclear core for Nuclear Thermal Rockets 
(NTR). Cermet materials offer several advantages for NTR such as retention of 
fission products and fuels, better thermal shock resistance, hydrogen 
compatibility, high thermal conductivity, and high strength. Carbide materials 
offer the highest operating temperatures but are sensitive to thermal stresses 
and are difficult to process. To support the effort, a new facility has been setup to 
process refractory metal, ceramic, carbides and depleted uranium-based 
powders. The facility includes inert atmosphere glove boxes for the handling of 
reactive powders, a high temperature furnace, and powder processing equipment 
used for blending, milling, and sieving. The effort is focused on basic research to 
identify the most promising compositions and processing techniques. Several PM 
processing methods including Cold and Hot Isostatic Pressing are being 
evaluated to fabricate samples for characterization and hot hydrogen testing. 
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Developmental Approach 
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government, collegiate and/or corporate agencies. 


Establishing the Lab 
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Inert Glovebox Capabilities 
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High Temperature Furnace 




Furnace Capabilities 


o 


o 


c © 
o > 

CD O 
s- jQ 

© (0 

C CO 
CD 

CD CD 


CD ^ 
CD CD 

§) ?! 

CD ^ 

O X 

CD 

© Q 

T 3 ~ 

0 C30 


© 

CD 


CD 

” 


o 

© 

.Q 

© 

E 

CL 

■ ■■■MM 

© 


r~ 

13 

O 

E 


9% 
>» © 
1“ 


0 > 

o o 


o 

O 0 
0 

S- Q. 
13 u 

"© P 

il Q 

0 o 
9r E 


optical pyrometer at higher ranges. 


Sample Analysis Preparation 




Sample Analysis Equipment 
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Auxiliary Glovebo 
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Powder Preparation and Blending 
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Candidate Materials 
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ZrC:NbC:W2C (60:30:10 ratios in weight) all in up 
to 5 micron rang 


Candidate Materials, Continued 
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For the carbides, similar methods were used with 
as the base forming the solid solution product. 


Fabrication 
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Filling of Cans 



X 

o 

n 

0 

> 

o 

CO 

0 


0 

£ 

£ 

0 

Q. 

0 

0 


0 

O 

CL 


0 


0 G3 

Z O 

O 4=3 

^ 0 
"O V- 

© o 

0 jc 
CO 

■ MM 

to 
0 
> 
c 

0 
0 


LO 

O 

>> 

CO 


0 

0 


0 

_ "O 

0" D) 

F c 


LL 


O O 
0 0 
^ a. 

O) L_ 
C O 

0 ^ 

o o 


o o 

0 43 
0 0 

"O -o 
0 £ 

.£ 0 


CO 

c 


0 

L_ 

0 

“a 


0 


0 __ __ 

© ■« © 
■o & » 

£? £ -2 
■E o co 

O ° C 

0 s- O 

0 0 -^3 


0 


^ -D 
> C 
O O 
Q- O 


0 

n 

0 


c 

0 .9 

8 ts 

o _Q 


£ 

0 

L-L 

0 CL 
TD 0 

0 XI 

0 0 
> "D 

^ C 

0 =3 

0 C 

F 0 "a 


43 CO 
0 .£ 


4= ^ 

D) 0 
C -O 


0 

0 


o 

CL 

0 


0 ° 
0 C 

<S 0 

CO 0 
C CO 
' <-> © 

9- 05 

co © 

co 


The feed tube was partially filled to ensure complete 
fill of the container. 
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Crimp and Closure 
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Cutting and Processing 
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Preliminary Results 
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Optical and SEM Micrographs of TaC 





